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(54) [»i&cz>«*a **w»-f>br-y>xwjeit« 



(57) [9ft] 

war*-*. 

«*aw- & Eft 6 i: , sii#w#Mia<?)«ffi v b 

9 fc , ^tUfeS I a , V b fcao't^T , tUHNOflc^MI 

uartM t cpuiot, mmm 

cr&M.fct& Oftft ^ftS 4iIO^fflmSH p,Hc,L 
p, Lc fc^fixTffifiSc^ix-S. h' 8 Srffl^ 
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mz-^comm oylx mmmcomzim-t & tz^-r 
mzmiEcommm mx . tmw»M<v# tzmetzti*:*? 
macula fc, 

\ Azmz h mm> 2 ffip^cosftH^fu^^m^t*^^ 
mmffimm^mfimmmmmm^mz i^Tfw 

mmemmtkfov.^ y^-yyxizm^x . 
zmmcowm-^mzmmLx . 4 y t-^yxn»&* 
*a %t>ix?z4 y^~y>3MMfrh. ^mmmmizti 

y\^-yyxm.^n.b, 

m y t '.—ry*.$pj&mz x -oXMin^tifzmmm 
mtzten&wmmcommio mn&m^ y^~yy 
x t fflmmmjztifco^.immj y e- t tae^ 

amft*.ftmmt #at x r>xmtzirte%mmn£ 

^3r< fc— *>*HII*iSISItf> 

[ if * im 2 ] mmmco^M 7*- * a t^fiT 1 '- ? * 



t^tmS*#^Afl^x-*£A^£fctf><9 

^BBeSfuteiftSHIH*, 5 k H zJ3lT«BfseofiHI 
$ct. 2 0 0kHz-6 0 0kHz(7)KI(;MBf^ 

fm^mmmmxmxmz^L . m&^tifz^u^-m 
mmnmmnmzmm^mizmmziyynnMZft lt 

afloat . 

1 ^Hfc h mm<?) 2 ttwo«iif»ffi(^w»rfl6tsiittft: 
80<^r:-p^)«s* it LxwM&<DW<mfe<nmw&tim 

t, 

miB«stai^#Baw»iB«£Eais#BHc i -> t 
tztb^m^mt, 

mimfccommmmx , tais«^a!is#sa.t>'«j±sos 
^at «t -5 t 2 H»oTO«»tfmEH&6*tt}e§*i.4iK 

yt°-¥yxtLxmn~tz>J yh°-yyxM- 

M-f >h-^>x»tfj#a^j; -?r»m$tL^#sijSB$ 
Sfjtc*3 ft 1. wmmcomwrn. 0 y f-r y 

v . ^mmm^zti nmmmcomm^m&m t mm 

tsigfiLfemai^a^fl: sismt . miiBA*#^x-^A 

tl^at i-^TAAS ^?tSK#OA*#mx- ^ k iz 

M*^A^*«lt#a^J;orftlf$^c#ilJ5EB#I'J^ 
■Sfrl^lA^O^FjOd fe, 5l«flr< fc i>-^«S2rB#P^ 

[it5R3B3 ] mmmmRmmymmmztewz, 
mmmmxh & m mM^mmm^f^^^ m 

>b-^>-xii!i?eg 0 
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[00 0 1 ] 

araKWcffiD. mz. mfrj&&mc>y£-?- (mam 
msizm-t h . 

[00 02] 

kLTJA fl£*a»&, 4W0>^H*fi£A#£>ftJ»^H 
^W^OgBfiL Witf, A#;^¥§IA, ^c^¥§IA 

, A¥lf& £ JSM £ cDHco 2 floMg£iE&ft£SK 
k St, i ^h«»tf>«iHfc* 3 - 
4 0 0kHz ^dRjfSHT^^ -7° U SS9<50 2 fflCD 

AffcllfH yt- AV^iS (Bioelectric Impedance) 

yt'-fyXSj , Baumgartner, R.N., etc. 
r£ffc«SM ^e-^y^fc-ecDBWKBfflj - Effl«A 
k^ffcl^, 20(3) Jun 1982, r-fyf- 

fflHA^Attl^, »£EiFM^ *. 23(6) 1985 ^# 

[0003] y-b-^x&oiig 
«i^ho«wc^*^ * yt ± turn, a* 

fc.HlO (c*A i 3 fc, A*ffl«lS:»jR-f SiBIfla 1 . 
1, — li. MflRK2, 2, -tii-D-CffiOMatni. 

ffluaM2, 2, •••(4, mm^umm (vr??y 

t, tWSt^yt-^li Hi lfc^-fiofc, 

k , SMSrtJSffifjtRi k MUSKS* Cmfc wH^JftM*^ 
yt-^yxtoi|i|M>f yt-^y 

vati* , aaafc&^^fcifiv -a a iemi 2,2, 

-ot^yt-^yx (SICi) (A tM^ItC 
iift-r#"S^T', HHfciaSA, A, -tStiol:, 

LAU M^A«< A&ic^AT, IIEI2, 



2, -M-5t?Sii-?,tS^, .TOk#till5££*x 

HORffB, B, 1, 
^fcM«J:atc=firO. WBSM2 , 2, -^ittffi* 

t^aiktcto, mA wpw^jaasttRi ■ Re/ 

(Ri + Re) o^^'iiilSSfLSo i<0ifcj&»4>» AKL 
ffifiiRe k W^MffifiiRi fc £ ifitbh i t , #«> 

tnfciwifirtaaasii: ;raa*f»sn;k , «mbi*i?8& 

ft^k-frMSrftf-fAA , d A^<Dj£ftRe, Ri^ 

[0004] f*i*3;*#*. wnawiartifit 
jjiffiwiiwafs^ fc mk l-c^ o , 

e-t-s^soffis^, AxjfiwWf ■ mmmcot- 

ofiTM^Ls Ali*ff«"rJ±^rHltfMffilfc:-ah.Tiffiin 

[000 5] ifc, Mxif, $Sto&&>iftiUzis^X 
L^L^^A fi»OFM^, *\i5h. 

wmjmA ^rt^k^s^^tT'* s z t tzms LX , A 
coss^ais-r s z. t ib^smt %h . 

[0006] 

[IKB^SHfcL.tafci-ftilffll] L*A^A, A^L 

iaian8T, A*mm-f yt°-^>x^iii£L, 

fFC 1 0«8IJE t*>TS» ^rv A V , AfB^-A^ ^ . 

S -tfxaK t K 0 ig§ tafcWr 6 A' . «ff*9^*fc:®»r 
ft^fc. i*«4#:tMAf-/yxatll 
Jli£ife4 0 0 kH zB#CD£#«5M yb°-^>XSrJl^ 
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OS* ( liT^XX) jjt^sWS* (H5#B3) -TSct) 

[0007] z.<of&mt. ±MLt&mizmx-x&zti 

[00 08] 

fc. If :*3H l E»«SMH£«S£fW5U yb-^yx 

commmmzmmimizmmz^commtr'fr lx mm 

^W^im^htzihcryy'u-yW^immkt , _fcJE 
JJE£*W*>f y b-r yx tafr^v vz . &'hzmm<r> 

mcommt o m^iknm >t°-y>x t mmmm 

yxM-m^mt. m yv-fyxmb^mz^xn. 
ftztifz&Mjmmizi$tfz> w&%cr>mmk o uto^ 



fx^mzk^xx^tLtzmm^coAmmT--? 
t {zm^\ ^x , #S!iSB#nt;a(t & wm%<nwM?m . 
fflmm&i/zii t^comafz ^^^co^mco o % . 

m&iz&fr^xhisyFyvyxm^-t&m^mtz 

[ 0 0 0 9 ] tfz. W*fl2Ra^fMBt«S^#«a 

lf-^ *4«5r < k i> *tfSB»#oAWst* S-r-^ SrA 

fzMMfflffltp. 5kHzlMT<^FJf^f0ffiJlliftk, 2 00 
k H z — 6 0 0 k H z $> h BfS^SJtliS t s6*^ 

mmmx\ ±MWM&<n>mzm&ztitz 2 js^o±ibt 

t , jjE«atiije#aav±iE«EEate#afc =t ^ x * 

mm^mRx/msm^-mizx ^x 2mm<vnm&R 
vm&mm^ § tih mz, tm.m^z-mm, s titz 

«Ml^iA0B#<7)4i#;«:^ yb-mt LT^^-S 
tst, Mii#^ftJil^Wf<7)*#:«^^ yt-/y^& 

hAv^-yvxsm^vkh , is-f yb-ryxs:m# 
j: o xnitiztiiz&wmmttztet,i&w.mm<7)mm 

y b-^-yx t ti^v , 4&ti&mtz& ft 

A*»r-^A*#«fc: i ^TA*Sfut«lfc#«A 

Mtmx- 9 b izm^^x , #iiiJ5EB#t'Jt;fe (t * «i# 
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[ooio] & tz . mm 3 tm^wm . it#5 i x 
i±2mmco^m%^ yv-ryxmrnmrnizm*) , ± 
EWjesnaatrasijg^rt tits w-* aceisiBrc* ft ± 

LT^ft,, 
[0011] 

[f^ffl] z<7Mw<7>mi&.Tte. mmt. biases n*; 

ft» #MSB#^lJti3(tS^#c7)»rt?S. IHIMkMS 

^ commtz h foftikftcoimco a *> . *j«3r < k t 

L < ft . *S#afc*S3*Ufc 

BSIBI<0*BifcSfc, kO i 3 fc£fl:L;fcj&»«>— STA* 
fl&fc {> , iW^Si^Mtt(c4Un LXfotfts < tsffi^Xfo 
[0012] z\comie>m<7MfiLTii. B/br.m 

mm^mmmbmm^mmi t ; & *^c* ft . 

[0013] 

[^HBwHStw^SI] J2TF\ Eliif*#SHLT, -of&0Jt 

£fftBJ^ft^o:7n-^--v-K ifc, 04(4. IrJBJj 

1 X<40 2 tzjjctX 5 v^JWIM^To-rmM I 

5 k , fM£#Ofr B fcjUj § tttzwrnt 
# (7n-7tS) I a£8lffl^ftfcft<^«S£8iaiEIB& 

6is. io*8B»aiBiB6t»iqi— cr>mi¥?-4 $yy 



x\ mm<nm Azmtzh?m<nmmmtm (zcomx 

VbSr^m-r-S^*6<0«E^aj|HlP&7 t, 1*8 
k , Hl^gS 9 k , #WHfl! ■ «BiWB!Sil*ff ^ CPU 

( *mmmm.) 10 1. cpui o«ffli7n/7A 
£ietrr*ROMi 1 b. #tf-^ (M^«\ tB»# 

mm^&^-^mMRt/cpu 1 o^i^i^is^ 

§tlSRAM12i;. IBil#cO#¥*H^»ja.¥aiL<?5& 

P.HcLp^ctHMK^m. 
[0014] 4i\ ±IE^-^-F8{i. SM^#3ii«MS 

7* — ^ (4 . Wi^ib * — a— H |&£|!|HT* — 3— Ft; 
SSHSfl"CCPU10fcffi#ftS*lft. i<0W«±, -£ffl 

^b#p^t{4 s mvf*^-?--t& coizftftzmmz^m 

LX. 4. 5B#Ph1. 5B#Ph1. 5. 5B§P^. 6B#P^ 6. 
2 0i,\ 3 0^^*^eSt»fKT-§S4 5t^ 

[0 0 15] JJE^ffi*EI»5«, p I o (jyfy 

x-X) 5 1b, m^m^9t±^5 2b, 11}*W7T 

53k A^a»»»m$ *1T V . j|5e«^fi^» 5 2 

^^T«, Bf^«0«aBt"C, PI051J 
^UCPUIOK i^feMWftft? JK 

fc, fBSiSIi&R^s UHzMOOkHz cOiM^fefE 
HT'\ 1 5 k H zOjl^^H-C^k^^-fb 

(f#§l) tS500- 8 0 0//AC0TO— T'flSKl 

T^WBHctiliffii-ft. roillfHcil SIS 
i^xti >9 , 500~800//AO®HtS)-S>v;l'f-Jl 

i«ro-7"tiS i a *<uit#£>ttB SrsritLi. z b 

fc, icOWCtt, 7n-7l£ (li^ft-f-) I aCDtmi 

mm m<omL®WL) (4. m-vm&xm-vimmt: 

D s 1~2 5 6 HIT'S) 0. f§5li^a5(4, 5 0 0/isec 

e«tia^T-&ft4dt;LTt^v^ flHIHWi, ^v^ 
{Jk«Jgor^±^lll^ft^\ «Ws*8KfcliWi.s ^IBI 

feftOt\ 1 — 2 5 6IH*«i?4LV^ 
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[0016] ±fe«SB»asia»6ii, i yv^m^ (* 
m/ms3m$g) 6i, v—Kxyjru? (lpd 6 

2. Ay77iA-;iAHlS£6 3Stf'A/D« (TA 

I /V«6 1 ii. 2o«lItiH c , L c lata 

JJELfciofc, «ife#^^?3|5H (02) izmm 
■fr£lz£K)MK>m?t>ti. SiiiLcii, ^J£¥gP 

/Hfc-/k F HISS 6 3 lz&&~f h . A F 
6 311 c p u i oa^tfyy/nfc— /i/ FHH^f^fl-f- 

«ffi»*®t*JKfc, F/rSOBtP^ (fl^tii^ll]^5^Kl 

j±v a sjsfje<w vr y yymmxm^tLx&m i , 

fiy#S*tfc«EE*aa«A/DSE8WS 6 4 #-r A?/Wt 

6 41A S RAMA^^r 5t y W€ 'J Sli , 

cpu 1 ot)^Tiy^)v^mmm)m^ti^mz^ -9- 

y~7°)Vfr-)V K 0B 6 3 § I -> 6 «EE V a £± 

;wi:s*Lfc«EEv a ity7 y y^ji^tt. mmm 1 
c p u 1 0 ^ism-rs . 

[0017] ±IG«EE«iffilll»7(i. H«JiMtI^7 1 , 
n-A'X7^W (LPF) 72, t>-7M- ^FE 
»7 3atfA/DS8ft»7 4 3&»fe«|fi$ft , C^4&. Hi& 

4hhi 7iit 2 oco^H«ffi h P , l P mcow± ( m 

SflH (02) ^tf^tiOMOfltrfefi, ^HS@ 
-So Lfc#oT, HSftiaffiS7 Hi. ±ISiiSfi^l a 
J±Vb£^ftU a— ^X7>f/^7 2^ffiif&-r Sif: 

fcSr*. :«ii±vbit iBiSHptistSLp 
t op B 1t:iD ft h mm%(7)faB commM4 y tr- A 

FHK7 3 tflBfrts . ty7;^-;P F0S&7 
3«, C P U 1 0 ^Ayr^*-;!- t*Bft&ffija*ft#<?5 

vbs m&m-yy y y ajuihasp^ t xum l , « 

#3*ifc*EE*«B&z>A/D3E»»7 4 ^W^/Mt-f- 
C^ILUfcSST^iiMtS. A/D^H7 
4tA SRAMi^^|,ty7'J USrffii. C 



pu 1 o^A^A/i^l&WA^TO^AS^. Ay 
7° !V F ES& 7 3 § tlX ^ S «J± VbJ ±M 
coy->y° 'J y A^IAA^' AHt^t^lt L . f : J9)V 

<z>jflasw&tc— ifyr u y A-* ^ y &fl$M c 

PU 1 O^iStfJA&o ftsiA CPU 1 0{i„ 2-^Ay 
771^*— A' F 0££ 6 3, 7 3 tc*f LTPl^ 9 A 5 y A 
•C-9-yT^*-;UFBH^^fi-t^«l&-r§ . 

[0018] CPU1011 ROM 1 1 tfSlfS^^ 

«asia»6&i^jE*asia»6 fc j: l, m 

fecoy-yrvyrmm-c. wmati am/mmw±v 
b SBfs^nawj^ry >-AiAfiL «jetff±^-ftiw 

»Sfr3flL mTO^aSrffOo Aft^, CPU 10 

li, AAD^m#ff6 4, 7 4wvry 

y kwwis futwEv a , v b i a ^MisaK 

jye-yyxz ( = vb/v a ) &»tiiA^. -f-L 

>f yh-A>-XSJL^^. SMI#(©flcBtf5jaiiaft0l^) 

m&faB&mMftffi&ifcbmmmmjib *a:mAs . 

[0019] r^o^tj *>MTtt. A#;^ffl*irtffl 
M^*i^«MeWfl[e]JK (011) -C«L^t&\ 
A#:<50ffl^T'(i . i ^ v ^ ft A # $ 0*Bfla*»FaMiJ t= 

idM§AT^sc7)A. mmizi&^nmimmmmi. m 

#*B59RlHlR-CS!3;ft.* ( Re(i«?kmSi. RiWi 

« (06) ^SfflLT. fflBa^IffiKtTO^SKt 
**«>&i i; k tfc^A. A*0-f yb-AyxfiiSfD 
li , 0 5 t^-T ±5fc, 4>'t^HW J: 0 ±3&*o RM t 

[ 0 0 2 0 ] JJctc, am$A/i«l*)MffiKi;«^ 
ffiK. at^^-sK- F 8 A^ATJ 

^•^JIAn A^ M,<7)Wzmfr&£ tlX fo h 

mim* mm. lx . wmm^w b t soMhs 

^co^S-MSr , 0 7 tSrt i d Hz . ^HSlOig3ftfc:^-fr 
T^ti 9 oBIC H-y F^kA-S . 
[002 1 ] JJBfti«o£tt«M yt-7yx&, m 
i{f. jSW^^E— ^— isfCfflv^^tJi. 
aStjfetfoT, i2t;Sti5A 2jIo^H«ffiH 
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c,H P «|| ()Sff,8*) cM^«0^¥»Hfc, 2ffl 
OlItiLp , L c £ fcfc|*#<75|n| t«<95ja¥fiffLtM 
Otttt-S (£COh§, SitlHc.LcJ, SHflS 

H p , L P J: 0 fc Afloo^t^^jlv^Hatlt OftJt 
4) . ifcfc, «f£t <X<4f!*JIfc&i#) /A 
8£ffl^T. Jftifc&OJHL ttS'JSI^If^coA 

T^a^^T^aaaiHRPt <B4) £issrrs. 

?E^B#Pa^#JtLT. 7B*E|jWSiS?3*U ail® 

ioXti^fitz'f-9Rmkmmi, rami 2tciB'ff$ 
tctfcfc, ish-iO, cpu loii, H3fcjiH-«yitf5 

2 7&\ JH^iSIH^' lkHzMOOkHz <7T?)VA~Wi 

Wrrxi-7W& I a^Rff^tll^DjML^L. SIM 
ft-^-t LTHJ^77t5 3 £^LT, M^co#¥3P 
H fcBA 0 ftft A>^X^^ffl*ffi H c tCjia-r S C0T\ 5 0 
0 — 8 0 0 jul ACOmmn^- I a#, iH16H c 

[00 22] I a3&*4«|#<?5«cBfc:ffi|ft$*i« 

«SHftajlU»6fDi/'v3ESW»6lfc:tiV^T, Stffl 
tiHc, L c^Otf tt&*Lfc*<7)#J^£^5^ 
/W-JlSc07°n-7''fl3t I aj&qftffiSfl., «EEVafcSE 

/1-KIIH&6 3^§t^$tLi., £cO£:#. CPU10H 
J4„ If^T/l^— ^K0S&6 3t*ftT-f V77k* — /tx 

Clot, -rS^W&^tSaaSiH*. -r^^/WESti 

fc«EEvaii. yyy°vy?mmm. mmmi a com 
aaRttfc— flA/D3Kft»6 y^t y t= 

ffflrtSfifcft, CPU 1 oti^Eii$^S. — HBE81 

tB0g& 7 oiitttiiBs 7 i x-a. mmmmu P , l p # 

AS 0 Hift>titzlsco^J£mT4it?c:W±V b § 
*U n-y\°X7^;l^^7 2Sr!gT. ^^77^— ;P KID 
S&7 3^f±ii&§*l£« £<3fc CPUlOHIi.t 

>-r;p^-;L- h e» 7 3 Lx^ryy^-ji- k m& 

fBSSfi##, A/ D 7 4 LT<r i^/tSHftfi 

*l* . £ t\ -9- y77i/*-/tx f 7 3 x 
i4. im^tifzx^m&vbtiK m^wyyvyfrn 
wmzm*fcznxm$zix. a/d»74cj;o 

vb{4. ^-yrvy^mmm. mmmi a^mmm 



fc— fiA/Dsaws 7 4 ofyr 'j v$o< * y tfitts 

fUfcflL CPU1 OtCjUmStiSo 
[0023] CPU10I1 7D-7IS ( fflfem^ ) 

Xf 77S2^i*, A/DSM6 4, 7 4^ 

yr y ^ y fc«ttS*ife*Ev a,vb Sriijjgfi 
mm<r>!kwmM4 > v-yyx z (=vb/v a ) £ 

D^-7"7^ >yf ^ y^Srflv^ m5l,z^ti&£o%: 

*A M^#O#:BOjl|^0B#Oi#«m-f >-f-^> 

x ro t mmmm±£f(7)£.wm^ y v-?yx r« 

( A y t — fyTJWim PHW 1 x f i h 3S*5 s *o x jsg 

[0024] jjifc, cpuion ffa^a^wia^ 

»^0)#4f. fltfi, ttSOS^f&^OA^m^-^ 
■> T s MH7" n ^ 5 A co 4 1 tffl^ii 4 ixT S> 4 

(£C0MT"{4. 3ttfPBte^A»c0^iiB#p E 5^ 

1777) ±|c|iSt4 (H7> . 

[002 5] CPU10I1 Xx-y7°3fcit^, 

^M/tBtPalT (04) *^UfcjW53&*t¥!lK^-*. £ 
co^JirtfcV^T. ^ai^HT (£co^iJT-{4. 7B#p H 1) 

Ltzt cvmk&n ^ tih.it . mm^xsmmm ( x 

mi Lfzlffr 0 ^M©*HT36*i 1 4 tSISSALX 

ffis^-2>B#p a it (iuia) #»BWi«tr>, >r 

cO^^B^PhIcoPbI t . ^S^g 9 cob UVH^7 7 (BTB14 . 

(£C0M*Ci4, 3 0*) frW^t, f?tX. 7f'y7 
SltSoT, 2HlcO}ilS^ffl^-f-S. LT. ±34 
coMS^. ^jUS^IBTsWIBirtfti-C, ^^r^fe. 3 

[0026] ^coj; -5 fc. c\cnmcommzxtiiL mm 

mzm 0 Lff ioii-g. cOT\ SWtst0D£g£*L < 

m^9i,zm^tifzbiyy]<if^ym 

mmcvmntmz^ n'^mz^tLfz^-BT 
mats. Ei7coH^M'ri4. mm^mnbmz. 
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ts&K t MMftm&m. t&3<sbz,.zt arc § s . *tw> 
[0027] jy±, i^sftw^mtMSHiift «t 

To-r*egi7)M^lffiH{±. lkHz-4 0 0 
kHzt=R£S*i*^. 4£, twa^t-^^ 

fcjtawiftb d fc, 4ftiar f s v * y^^m ai-r 
&£5izLxi>&<. ;ticfti\ yt°-^"y.x«iiSfr 

[0028] ttz, ±Mcommmx-i±, msh—mmizj: 
co§m^im^m^x o Ene-c* 5kHz 

y t r- yyx&mwmcomm o Bf y t r- 

fc^&L, S»#wSfltti$«>>£fW§M y tr- 
fyx ^m&WLMM±^co^.W9>%4 y t°— r yx t ^ 

[00 29] 4fc, .BJ^gdiWCtt. 
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